Improvement of aortic wall distensibility and reduction of oxidative stress by pioglitazone in pre-diabetic stage of Otsuka Long-Evans Tokushima fatty rats.
We tested the hypothesis that pioglitazone (insulin sensitizer) reduces oxidative stress and improves aortic wall distensibility in the pre-diabetic stage of Otsuka Long-Evans Tokushima Fatty rats, type 2 diabetes mellitus (DM) model. 20 DM and 9 nonDM male rats were divided into 3 groups: treated-DM, untreated-DM, and untreated-nonDM. Pioglitazone (0.01%) was mixed in chow in the treated group from 15 to 20 weeks of age. At baseline and 20 weeks, plasma malondialdehyde (MDA) was measured. At 20 weeks, intravascular ultrasound images and aortic pressure were simultaneously recorded. Stiffness parameter beta was calculated from the cyclic variations of aortic diameter and pressure. From an excised thoracic aorta, aortic wall collagen was measured, and the morphology was histopathologically evaluated by hematoxylin-eosin staining. At 20 weeks, MDA (nmol/ml) in treated-DM (2.3 +/- 0.3) was lower than in untreated-DM (3.2 +/- 0.6, p < 0.0001). beta in treated-DM (0.53 +/- 0.21) was smaller than that in untreated-DM (0.88 +/- 0.26, p = 0.0067). Aortic wall collagen (mg/100 mg dry weight) did not decrease in treated-DM (22.3 +/- 3.2 vs untreated-DM : 19.6 +/- 4.7). Lumen/medial area ratio (L/M) increased in treated-DM (2.79 +/- 0.40 vs untreated-DM : 2.22 +/- 0.20, p = 0.0041, untreated-nonDM : 2.25 +/- 0.55, p = 0.0075). MDA was significantly correlated with beta (r = 0.65, p = 0.0005) or L/M (r = -0.60, p = 0.0008). Pioglitazone may reduce oxidative stress and contribute to improvement of aortic wall stiffness without decrease in collagen content at an early prediabetic stage of type 2 DM.